Citrus flavonoid naringenin inhibits TLR2 expression in adipocytes.
Toll-like receptors (TLRs) were recently shown to be involved in obesity-induced inflammation in adipose tissue, which contributes to the development of insulin resistance and type 2 diabetes. Thus, the appropriate regulation of TLR expression or activation is an important strategy for improving obesity-related diseases. In this report, we show that naringenin, a citrus flavonoid, inhibits TLR2 expression during adipocyte differentiation. This effect is mediated in part through peroxisome proliferator-activated receptor γ activation. In addition, naringenin suppresses TLR2 expression induced by the co-culture of differentiated adipocytes and macrophages and also inhibits tumor necrosis factor-α (TNF-α)-induced TLR2 expression by inhibiting the activation of nuclear factor-κB and c-Jun NH2-terminal kinase pathways in differentiated adipocytes. Furthermore, naringenin decreases TLR2 expression in adipose tissue of high-fat diet-fed mice. These results are correlated with the improvement of hyperglycemia and the suppression of inflammatory mediators, including TNF-α and monocyte chemotactic protein-1. Taken together, these data suggest that naringenin exhibits anti-inflammatory properties, presumably by inhibiting TLR2 expression in adipocytes. Our findings suggest a molecular mechanism by which naringenin exerts beneficial effects against obesity-related diseases.